Effects of a long-lasting hyperinsulinemia induced by insulin infusion on the subcellular distribution of liver insulin receptors in the rat.
Acute hyperinsulinemia in rats have been shown to cause enhanced endocytosis of liver insulin receptors with little or no change in the total receptor number. To determine whether a similar phenomenon occurs in long-lasting hyperinsulinemia, the subcellular distribution of liver insulin receptors has been studied in rats infused continuously with insulin (0.4 and 0.2 U/h) for 4 days. In rats in which plasma insulin concentration was maintained at 15-20 ng/ml, there was, from 3 to 24 h, a 2-fold decrease in insulin binding to plasma membranes (PM), along with 2 to 4-fold increase in insulin binding to the light (GEI), intermediate (GEi) and heavy (GEh) Golgi-endosomal fractions; concomitantly, there was a 10-fold increase in the insulin content of Golgi-endosomal fractions. After 24 h, the changes in insulin binding to PM and GEI were maintained, but the increase in both insulin binding activity and insulin content of GEi and GEh became progressively less marked, although plasma insulin concentration remained elevated. Throughout infusion, insulin binding to the total particulate fraction was unchanged. In rats, in which plasma insulin was maintained at 6-8 ng/ml, insulin binding to PM was decreased to a lesser degree and insulin binding to Golgi-endosomal fractions was unchanged (GEh) or decreased (GEI and GEi), although the insulin content of these fractions remained high. These results suggest that, while an enhanced receptor endocytosis accounts for the decrease in cell surface receptors observed at an early stage of the hyperinsulinemia, additional regulatory mechanisms are probably involved at a later stage.